ENDOSCOPIC REPAIR OF HIGH FLOW CRANIAL BASE DEFECTS USING
A BILAYER "BUTTON"
Introduction:
Over the past 10 years, the surgical indications for complex resections through endoscopic endonasal cranial base approaches have been vastly expanded. The current boundaries of this type of resection range from the 2 nd vertebral body to the 3 rd ventricle.
The underlying pathology often requires opening cisterns for complete resections. Thus, the resulting defects pose a colossal challenge to reconstruct and seal the sinonasal cavity from the subarachnoid space.
Historically, Dandy in 1926 described use of fascia lata in the repair of dural tears for pneumocephalus after traumatic frontal sinus injury 1 If no HBF is used then biological glue is applied on the onlay graft. In small defects, synthetic or collagen graft material has been used.
Results:
After By critically evaluating the non-button graft closure group, it was determined that failure occurred most often when graft migration postoperatively led to breakdown in healing at the edge of the dural repair. Most commonly, a superior edge was reported to be involved, which supports the hypothesis that gravitational effects caused the inlay graft to migrate inferiorly as if the graft was sliding down a cliff face and more anteriorly in cribiform plate defects the graft would simply drop away. In this group, occasionally it was observed that one of the free inlay or onlay sheets would have a tendency to pull away either due to dead space intracranially or CSF pressure pushing the graft internasally 9 . Adding fat or biologic glue to support these free inlay and onlay grafts did not substantially reduce the leak rate, but in fact added complexity and perhaps even contributed to shear forces and reduced graft-to-dural in growth and healing 10 . The addition of fat in a few cases was implicated in the mucosal over-growth found on the epidural side.
Several centers have described novel techniques for closure of open cisterns after endoscopic surgery. Lang et al. described 10 patients after repair with a "gasket method" whereby harvested vomer bone was wedged into place over a facial graft 8 .
This technique also addresses the gravitational and shear forces that act on a traditional multi-layer closure. In this pilot data they had a 0% leak rate. The irregular contours of the skull base could conceivably make the 'wedge' fit difficult to obtain in certain locations for example where the resultant defect crosses from tuberculum sella and the planum sphenoidale. In this series, Lang reported the use of intracranial fat packing, which was not used in any of our button grafted patients. Multiple other repair techniques have been proposed in the current literature, ranging from synthetic material 6, 11 to reconstruction of bony defects 12, 13, 14 . The use of vascularized tissue has allowed considerable improvement in closure of cranial base defects 3, 5, 15, 16, 17 . HadadBassagasteguy flap (HBF) is a vascular pedicle of the nasal septum mucoperiosteum and mucoperichondrium based on the nasoseptal artery, which has drastically reduced the CSF leak rate to roughly 5% and has been coupled with numerous techniques of primary dural repair 3, 4 . As a total repair this method has proven extremely effective, but it has often required the use of a balloon catheter stent to address the mechanical forces that predispose to repair failure. Whereas, the proposed button graft provides the cranial base surgeon with a novel technique that when combined with the HBF provides excellent closure and has avoided the need for the balloon catheter stent. Post-operative patient satisfaction is increased and the likelihood of sinus drainage interference and septal injury has decreased. 
